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(54) Rapid exchange delivery catheter 

(57) The present invention relates generally to the 
field of delivery catheter devices, procedures and inter- 
ventions. In particular, the present Invention provides a 
delivery catheter and a method for using a delivery cath- 
eter to deliver a distal protection device across a sten- 
osis through use of a rapid exchange length guidewire. 



The delivery catheter comprises a catheter body having 
a first lumen receiving a guidewire reciprocating in the 
first lumen, a second lumen receiving a distal protection 
device reciprocating in the second lumen, and distal lu- 
men connected to and In communication with the first 
lumen and second lumen. 



Fig.l 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This Is a regular application filed under 35 U. 5 
S.C. § 111(a) claiming priority, under 35 U.S.C. § 119 
(e) (1), of provisionai application Serial No. 60^41 .501 . 
prevlousiyfiled October 18, 2000. under35 U.S.C. § 111 

FIELD OF THE INVENTION 

[0002] The present invention relates generaily to the 
field of delivery catheter devices^ procedures and Inter- 
ventions. In particular, the present Invention provides a 
delivery catheter and a method for using a delivery cath- 
eter to deliver a distal protection device acn^ss a sten- 
osis through use of a guldewlre. 

BACKGROUND OF THE INVENTION 

[0003] A substantial health rislc exists when deposits 
of fatty-like substances, refen^ed to as atheroma or 
plaque, accumulate on the wall of a blood vessel. A ste- 
nosis is formed where such deposits restrict or occlude 
thef low of blood through the blood vessel. Various ther- 
apeutic devices may be deployed to treat a stenosis In- 
cluding balloon angioplasty catheters, stents, drug coat- 
ed stents, atherectomy catheters, laser ablation cathe- 
ters, dmg delivery catheters, and the like. In some of 
these procedures, there Is a risk that a deposit may dis- 
lodge causing particulate matter to become entrained In 
the blood stream. Once entrained, the particulate matter 
may travel downstream and cause a blockage or restrict 
flow to a smaller blood vessel elsewhere In the vascular 
system possibly causing a stroke or heart attack. This 
risk can be prevented by placing a distal embolic pro- 
tection device downstream of the stenosis prior to the 
dep loyment of a therapeutic device to treat the stenosis. 
[0004] A protection device generally has a host 
guidewire comprising an elongate shaft, and a working 
member located at a distal region of the host guidewire. 
The working member comprises an expandable and col- 
lapsible filter or screen having a plurality of pores. In an 
expanded configuration, the working area expands out- 
wandly from the host guidewire to fomi a screen or fitter 
having a plurality of pores. The expanded screen has a 
diameter at least as large as that of the blood vessel 
such that It engages the wall of the blood vessel and 
traps and prevents passage of particulate matter while 
allowing passage of a fluid such as a patient's blood. 
The screen may take a variety of shapes such as a wind- 
sock, a basket, a basket with a lid, several shapes in 
series or othersuch suitable configurations known In the 
art. The screen has a collapsed configuration wherein 
the screen, having a periphery, is collapsed towards the 
host guidewire. The collapsed configuration has a small- 
er diameter thus allowing the distal protection device to 



be loaded into a delivery catheter and advanced Into the 
blood vessel of a patient's body. The collapsed config- 
uration has a smaller diameter yet It Is still significantly 
larger than the diameter of a guidewire. Thus, crossing 
astenosed region Is more difficult with a distal protection 
device than with a guidewire. For this reason, it is pref- 
erable to first cross a stenosis with a guidewire to gain 
access to a position downstream of a stenosis. 
[0005] Traditional methods for gaining access down- 
stream of a stenosis to allow the placement of a distal 
protection device typically require several steps. First, 
access to a blood vessel or artery Is generally obtained 
by a puncture site in a blood vessel such as the femoral 
artery located In a patients Inner thigh. A guide catheter, 
typically 1 00 cm long, and a guidewire. typically 1 45-320 
cm long, are then introduced into a patients vascular 
system at the puncture site. The guide catheter and 
guldewlre are then advanced Into the vascular system 
to a position proximal to a stenosis, thus creating access 
to the stenosis for a vascular device, such as a catheter, 
for treatment or diagnosis. 

[0006] IVIany vascular devices require access distal to 
a stenosis. In most cases, access distal to the stenosis 
is obtained by advancing the guidewire across the ste- 
nosis and then feeding the vascular device over the 
guidewire until the device is positioned distal to the ste- 
nosis, in this sense, a device is positioned "distal" to the 
stenosis when the device has a distal region that Is po- 
sitioned "distal" to the stenosis with respect to the punc- 
ture site, wherein the puncture site Is proximal to the 
stenosis. The crossing of the stenosis with a guidewire 
Is preferred because a guidewire has a lower crossing 
profile than the delivery catheter canylng the working 
device. 

[0007] A preferred method for positioning a protection 
device includes use of a guldewlre to cross a stenosed 

region. Once the stenosis is crossed with the guidewire, 
the guidewire is removed and a delivery catheter having 
a pre-loaded distal protection device Is delivered Into the 
blood vessel and across the stenosis. The distal protec- 
tion device Is then deployed distal to the stenosis. Once 
the distal protection device has been deployed, the de- 
livery catheter is completely removed from the blood 
vessel. 

[0008] Three different methods are commonly em- 
ployed for removal of the delivery catheter. The first 
method istenned an "overthe wire" method. This meth- 
od requires that a host guldewlre of the distal protection 
device have a length, for example, greater than 3 me- 
ters, with as much as 1 .5 meters of which being ad- 
vanced into a patient's vascular system. With a require- 
ment that the guidewire be more than twice the catheter 
length, a delivery catheter having a length of greater 
than 1 .5 meters so as to allow an operator to position 
the distal protection device at the stenosis will require 
the host guidewire to have a length of greater than 3 
meters. As a result, when the delivery catheter is re- 
moved, the operator is able to maintain the control and 
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position of the host guldewire relative to the delivery 
catheter. 

[0009] A second commonly utilized method for re- 
moving the delivery catheter Is a "rapid exchange" meth- 
od. This method typically has a 21 cm rapid exchange 
lumen In the distal portion of the catheter only. 
[0010] In a third method, the delivery catheter is able 
to be peeled along Its length. For example, for a 1 .5 me- 
ter host guldewire having 0.5 meters extending outside 
the patient's body and therefore accessible to the oper- 
ator, the delivery catheter can be removed by peeling 
away the catheter, thus allowing the operatorto maintain 
control of host guldewire relative to the delivery catheter 
with a shorter host guldewire length than with the "over 
the wire" method. 

[001 1 ] The greatest disadvantage of these devices 
and methods is that the guldewire must be removed pri- 
or to Insertion of a distal protection device. Additionally, 
the "over the wire" method requires a long host 
guldewire making removal of the delivery catheter more 
difficult, whereas the "rapid exchange" delivery cathe- 
ters that peel away upon removal tend to lack axial 
strength. 

SUMMARY OF THE INVENTION 

[0012] The present Invention provides a "rapid ex- 
change" style delivery catheter for crossing a stenosed 
region using a guldewire tor placement of a distal pro- 
tection device. A distal protection device, suitable for 
use with the delivery catheter and method of the present 
Invention, Is disclosed in MazzocchI, PCT inti Pub. No. 
WO 96/01591, Int'l Pub. Date Jan. 25, 1996, assigned 
to Mlcrovena, Corp., and Its description is hereby Incor- 
porated by reference. The delivery catheter has a cath- 
eter body that Includes a distal lumen connected to and 
in communication with a proximal dual-lumen section. 
The dual-lumen section includes a first lumen, being a 
guldewire lumen, adjacent a second lumen, being a de- 
vice lumen. The first lumen has a distal end and the sec- 
ond lumen has a distal end adjacent that of the first lu- 
men. The first lumen has a length greater than that of 
the second lumen such that the first lumen extends prox- 
imal to the second lumen, 

[0013] The distal lumen has a diameterthat increases 
as It progresses from a distal tip allowing It to connect 
to and communicate with the first lumen and the second 
lumen. The dual-lumen structure allows forthe receiving 
of a guldewire wherein the guldewire reciprocates within 
the first lumen. The dual-lumen structure also allows for 
the receiving of a distal protection device wherein the 
distal protection device reciprocates within the second 
lumen. The guldewire may be advanced through the first 
lumen to a position distal to the distal tip of the catheter. 
Likewise, the distal protection device may be advanced 
through the second lumen to a position distal to the distal 
tip. 

[0014] In use, the guldewire is pre-loaded into the first 



lumen and the distal protection device Is pre-loaded Into 
the second lumen. The guldewire and distal protection 
device are advanced to the distal ends of the first lumen 
and second lumen, respectively. The delivery catheter 

s Is then advanced Into a lumen, such as a blood vessel 
of a patient's body, at a position upstream of the steno- 
sis, to a position proximal to the stenosis. Once posi- 
tioned, with the delivery catheter remaining stationary, 
the guldewire Is advanced through the distal tip of the 

10 distal lumen, and across the stenosed region, to a po- 
sition downstream of and distal to the stenosis. The 
guldewire Is then held stationary in this position while 
the delivery catheter is advanced over the guidewire to 
a position distal to the stenosis with respect to the cath- 

is eter entry location. The guldewire has thus been used 
to cross the stenosis and position the delivery catheter 
distal to the stenosis. The guldewire Is then retracted 
Into the guldewire lumen while the distal tip of the deliv- 
ery catheter remains stationary, distal to the stenosis. 

20 The delivery catheter is now In position to deliver the 
distal protection device. The distal protection device Is 
advanced from the delivery catheter. Into the patient's 
lumen, to a position distal to the stenosis. The dtetal pro- 
tection device Is then deployed distal to the stenosis. 

29 [001 5] The distal protection devtee has a small diam- 
eter configuration during delivery and a larger expanded 
configuration upon deployment. Upon deployment the 
distal protection device has a peripheral diameter that 
expands outwardly producing a larger diameter. The iu- 

30 men of a patient's body has a wall- with a diameter. The 
diameter of the distal protection device is at least as 
large as the lumen diameter wherein the diameter of the 
distal protection device contacts the lumen wall. This se- 
cures the distal protection device in the lumen so as to 

3s prevent the passage of emboli and particulate matter 
distal to the stenosed region. In this expanded configu- 
ration the distal protection device acts as a filter having 
a plurality of pores for the passage of fluid, such as 
blood, through the lumen while preventing passage of 

40 particulate matter that Is larger than the pores in the fil- 
ter. 

[001 6] The delivery catheter Is then removed from the 
patient's lumen using a "rapid exchange" method of re- 
moval. The delivery catheter is removed by sliding the 

45 delivery catheter in the proximal direction, over the 
length of the host guldewire of the distal protection de- 
vice. A proximal portion of the host guldewire protrudes 
externally from a patient's body. The second lumen, slid- 
ing proximally over the host guidewire, has a length 

50 shorter than the first lumen. Thus, the proximal portion 
of the host guldewire need only be minimally longerthan 
the second lumen and the distal lumen In order to re- 
move the delivery catheter from the host guldewire. The 
distal protection device Is secured distal to the stenosed 

55 region and the host guidewire can then be used for ac- 
cess to the stenosed region for treatment or diagnosis 
with any suitable treatment or diagnostk: devices known 
in the art. 



3 



5 EP 1 201 260 A1 6 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 Illustrates an embodiment of the present in- 5 
ventlon wherein a delivery catheter has two tubular 
bodies connected to and in communication with a 
distal tubular body fonnlng a "rapid exchange" style 
catheter with a pre-loaded guldewlre In a first lumen 
and a pre-loaded distal protection device in a sec- 
ond lumen; 

FIG. 2 Illustrates another embodiment of tlie deliv- 
ery catheter of the present Invention having a single 
tubular member with a first lumen and a second lu- 
men; and 

FIG. 3 Illustrates another embodiment of the deliv- 
ery catheter of the present Invention having a first 
tubular member and a flared tubular member re- 
ceiving a portion of the first tubular member. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] FIG. 1 Illustrates a delivery catheter 10 having 
a catheter body comprising a first tubular member 60 
defining a first lumen 12. a second tubular member 62 
defining a second lumen 14, and a distal tubular mem- 
ber 64 defining a distal lumen 1 6. Thef Irst tubular mem- 
ber 60 and first lumen 12 have a distal end 17 and a 
proximal end (not shown). The second tubular member 
62 and second lumen 14 have a distal end 18 and a 
proximal end 19. First lumen 12 and second lumen 14 
are adjacent one another and have distal ends 17 and 
1 8 adjacent one another. First lumen 12 extends proxi- 
mally with respect to lumen 14, where first lumen 12 has 
a length and second lumen 14 has a lesser length. The 
distal tubular member 64 and distal lumen 16 have a 
proximal end 15 and a distal end or distal tip 1 1 . wherein 
the proximal end 15 Is connected to, and In communi- 
cation with, the first lumen 12 and second lumen 14. The 
distal lumen 1 6 has a diameterthat Is shown as increas- 
ing as It progresses proximally to encompass the first 
lumen distal end 17 and second lumen distal end 18. 
[0019] The first lumen 1 2 has a predetermined length. 
The second lumen 1 4 has a length less than the prede- 
termined length of first lumen 12. Rrst lumen 12 runs 
adjacent to second lumen 14 and terminates such that 
first lumen distal end 1 7 is adjacent second lumen distal 
end 18. Distal iumen 16 is connected to, and in commu- 
nication with, the distal ends of first lumen 17 and sec- 
ond lumen 1 8. DIstai lumen 16 has a diameter at prox- 
imal end 15 and a lesser diameter at distal end 11 . In 
one embodimenti the diameter decreases along the 
length of distal lumen 16 In a distal direction. In another 
embodiment, the diameter decreases along the length 
of distal lumen 1 6 in the distal direction until a predeter- 
mined diameter at which the diameter is maintained 
along the remaining length of distal lumen 16 in the distal 



direction, in the embodiment shown in FIG. 1 , a portion 
of distal lumen 1 6 is aligned with a portion of first iumen 
12 and wherein a portion of distal lumen 16 In commu- 
nication with second lumen 14 tapers along at least a 
portion of the length of distal lumen 14 In a distal direc- 
tion so as to decrease diameter of distal lumen 16 as It 
progresses in the distal direction. 
[0020] The first lumen 1 2 may have a tapered luer fit- 
ting at the proximal end (not shown) for receiving a de- 
vice such as a guldewlre 50 shown In FIG. 1. The 
guldewlre 50 has a distal end front-loaded into first tu* 
men 12 such that the distal end of guldewlre 50 Is adja- 
cent first lumen distal end 17. The guldewlre 50 recip- 
rocates within first iumen 1 2 such that guldewlre 50 may 
advance into distal lumen 1 6 and advance distal to distal 
tip 11 . The guldewlre 50 may retract into first lumen 12 
and may be fully removed from the first lumen proximal 
end (not shown). 

[0021] The second lumen 14 has a proximal end 19 
for receiving a working device, such as a distal protec- 
tion device 40 having a distal end, as shown In FIG. 1 . 
The distal protection device 40 Is loaded into second lu- 
men 14 such that the distal end of the distal protection 
device is located near the second lumen distal end 18. 
The distal protection device 40 can be positioned any- 
where in iumen 18 during delivery of the device. The 
distal protection device 40 reciprocates within second 
iumen 14 such that distal protection device 40 may ad- 
vance into distal lumen 1 6 and advance distal to distal 
tip 11. The delivery catheter 10 and guldewlre 50 may 
be withdrawn over the length of the distal protection de- 
vice 40 in the proximal direction thus leaving distal pro- 
tection device 40 In place distal to delivery catheter 10, 
[0022] The delivery catheter 1 0 In FIG. 1 may be used 
In a vessel of a human body such as a blood vessel for 
treatment of a stenosis. The delivery catheter 1 0 has a 
pre-loaded guldewlre SO in first lumen 1 2 and a pre-load- 
ed distal protection device 40 In second lumen 14. 
wherein the distal end of distal protection device 40 Is 
adjacent to the distal end of the guldewlre 50 and adja- 
cent to the distal ends of first lumen 17 and second lu- 
men 18. The pre-loaded delivery catheter 10 Is ad- 
vanced Into a patient's blood vessel to a position proxi- 
mal to the stenosis. The guldewlre 50 Is advanced 
through distal lumen 16 and distal to tip 11. The 
guldewlre 50 then crosses the stenosis to a position dis- 
tal to the stenosis. The delivery catheter 1 0 Is then ad- 
vanced over the guldewlre 50 such that tip 11 Is distal 
to the stenosis. The guldewlre 50 is then retracted into 
the first lumen 1 2. The distal protection device 40 is then 
advanced distal to tip 11 . The diatal protection 40 device 
is deployed in the blood vessel. The delivery catheter 
10 is withdrawn over the length of the distal protection 
device 40 In the proximal direction thus removing deliv- 
ery catheter 1 0 and guldewlre 50 In a "rapid exchange" 
style from the blood vessel and leaving the distal pro- 
tection device 40 in the blood vessel. The purpose of 
the delivery catheter 1 0 Is not limited to use In treatment 
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of a stenosis. 

[0023] The first tubular member 60 may be attached 
to the second tubular member 62 using a heat shrlnl^ 
tubing encircling a length of the two tubular bodies. Such 
a method of securing said tubular members. 60 and 62. 5 
Is known to those of ordinary skill In the art. The distal 
tubular member 64 may also be secured to the first and 
second tubular bodies. 60 and 62, by heat bond or ad- 
hesive bond, or other methods known to those of ordi- 
nary skill in the art. The delivery catlieter components io 
can be made of any suitable materials known In the art. 
IV^ateriais having low surface friction are preferable, 
such as HDPT or those lined with PTFE, Braid reinforce- 
ment may also be utilized over all or part of the length 
of the delivery catheter 1 0. f 5 

[0024] FIG. 2 illustrates another embodiment of the 
current Invention similar to the embodiment of FIG. 1 . 
The delivery catheter 10 In FIG. 2 has a catheter body 
having a dual-lumen tubular member 61 having a first 
lumen 12 of a length, and a second lumen 14 having a 20 
length less than that of first lumen 12. The first lumen 
12 has a distal end 1 7 and a proximal end (not shown). 
The second lumen 1 4 has a distal end 1 8 and a proximal 
end 19. The first lumen 12 mns adjacent to the second 
lumen 14 and the distal end of the first lumen 1 7 is ad- 25 
Jacent to the distal end of the second lumen 1 8. The first 
lumen proximal end (not shown) Is proximal to the sec- 
ond lumen proximal end 19. 

[0025] The catheter body has a distal tubular member 
64 having a distal lumen 16 that is connected to and In so 
communication with first lumen 12 and second lumen 
1 4. The distal lumen 1 6 is a single lumen extending from 
a proximal end 15 having a diameter that decreases as 
It progresses towards a distal end 11. or distal tip 11. 
having a lesser diameter. The diameter may decrease ss 
over the entire length of the distal lumen 16 or only a 
portion of the length of the distal lumen. 
[0026] The first lumen 1 2 may have a tapered luer fit- 
ting at the proximal end (not shown) for receiving a de- 
vice such as a guidewire 50 shown In FIG. 1. The ^0 
guldewire 50 has a distal region that is front-loaded into 
first lumen 12 such that the distal region of guidewire 50 
Is adjacent first lumen distal end 17. Guidewire 50 re- 
ciprocates within first lumen 12 such that the distal re- 
gion of guidewire 50 may advance into distal lumen 1 6 
and advance distal to distal tip 11. Guidewire 50 may 
then retract into first lumen 1 2 and may be fully removed 
from the first lumen proximal end (not shown). 
[0027] The second lumen 14 has a proximal end 19 
for receiving a working device such as a distal protection so 
device 40. The distal protection device 40 has a distal 
region with a working area as shown In FIG. 1. The distal 
protection device 40 is front-loaded Into second lumen 
14 such that the distal region of the distal protection 40 
device is adjacent second lumen distal end 1 8. The dis- ss 
tal protection device 40 reciprocates within second lu- 
men 14 such that the distal region of distal protection 
device 40 may advance into distal lumen 16 and ad- 



vance distal to distal tip 11 . Once advanced, distal pro- 
tection device 40 may be deployed distal to distal tip 11 . 
The delivery catheter 10 and guidewire 50 may then be 
withdrawn over the length of the distal protection device 
40 by sliding delivery catheter 10 over distal protection 
device 40 in the proximal direction. 
[0028] The delivery catheter 1 0 in FIG. 1 may be used 
In a lumen of a human body such as a blood vessel for 
use in treatment of a stenosis. The delivery catheter 10 
has a pre-loaded guidewire 50 In first tumen 12 and a 
pre-loaded distal protection device 40 in second lumen 
14 wherein the distal region of the distal protection de- 
vice 40 is adjacent to the distal region of guidewire 50 
and adjacent to. the distal ends of first lumen 17 and 
second lumen 18. The pre-loaded delivery catheter 10 
Is advanced in the blood vessel to a position proximal 
to the stenosis. The distal region of the guidewire 50 Is 
advanced through distal lumen 16 and distal to distal tip 
11 . The guidewire 50 crosses the stenosis to a position 
distal to the stenosis. The guidewire 50 is then held sta- 
tionary while the delivery catheter 10 is advanced over 
the guidewire 50 such that distal tip 11 is distal to the 
stenosis. The guidewire 50 is then retracted into first lu- 
men 12. The distal protection device Is then advanced 
distal to distal tip 11 . The distal protection device 40 is 
deployed In the blood vessel. The delivery catheter 10 
Is then withdrawn by sliding the delivery catheter 10 In 
the proximal direction over the length of distal protection 
device 40 thus removing delivery catheter 10 and 
guidewire 50 In a "rapid exchange" style from the blood 
vessel and leaving distal protection device 40 deployed 
In the blood vessel. The use of the delivery catheter 10 
In treatment of a stenosis merely illustrates a use of the 
present Invention and does not limit the Invention to 
such use. 

[0029] Construction of a dual-lumen tubular member 
61 as depicted in FIG. 2 is common to those of ordinary 
skill In the art. A method of fomnlng a single lumen sec- 
tion and a dual-lumen section from a dual-lumen tubular 
member 61 is common to those of ordinary skill In the 
art. The distal tubular member 64 is secured to the dual- 
lumen tubular member 61 by heat bond, RF, adhesive 
bond or other methods of which are common to those 
of ordinary skill in the art. The delivery catheter connpo- 
nents can be made of any of various materials common 
in the art. Materials having low surface friction are pref- 
erable such as those lined with PTFE. Also, it is possible 
to have a braided reinforcement over ail or part of the 
length of the delivery catheter 10. 
[0030] FIG. 3 illustrates yet another embodiment of 
the present invention. FIG. 3 illustrates a catheter body 
comprising a flared tubular member 63. having a flared 
lumen 24, receiving a portion of a first tubular member 
60 having a first lumen 1 2. thus foiming a delivery cath- 
eter 1 0 having a proximal section, a dual-lumen section, 
and a distal section. 

[0031] The flared tubular member 63 has a flared fu- 
men 24 having a proximal end 30 and a distal end 1 1 
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and a length and a cross -sectional area that decreases 
at it progresses towards the distal end 11. The flared 
tubular member 63 receives a portion of first tubular 
member 60 at proximal end 30. The first tubular menfiber 
60 has a first lumen 1 2 and a diameter less than the 
cross-sectional area of the flared lumen 24. The first tu- 
bular member 60 and first lumen 12 extend proximal to 
flared iumen proximal end 30 fomnlng a proximal sec- 
tion. The portion of first tubular member 60 that Is re- 
ceived by the flared lumen 63 forms a dual-lumen sec- 
tion comprising the first iumen 12 and a second lumen 
14. The second iumen 14 comprises the cross-sectional 
area of the flared lumen 24 adjacent first tubular mem- 
ber 60. The second lumen 1 4 is adjacent the first lumen 
1 2 and has a proximal end 1 9 and a distal end 1 8 adja- 
cent first lumen distal end 1 7, A portion of flared lumen 
24 extends distal to the dual-lumen section and fomns a 
distal lumen 1 6 having a distal tip 11 . 
[0032] The flared tubular member 63 shown In FIG. 3 
has a proximal end 30 such that the portion in contact 
and secured tothe first tubular member 60 has a greater 
length than the portion not in contact with the first tubular 
member 60. The flared tubular member 60 has a cross- 
sectional area that decreases as it progresses In the dis- 
tal direction. In an alternative embodiment, the cross- 
sectional area beginning at flared lumen proximal end 
30 may remain constant for a given length In the distal 
direction, taper for a given length, and then remain at a 
constant smaller cross-sectional area extending to dis- 
tal tip 11 . Other variations of decreasing the cross-sec- 
tional area of the flared lumen 24 in the distal direction 
may be used and are not limited to those disclosed here- 
in. 

[0033] The first lumen 1 2 may have a tapered luer fit- 
ting at the proximal end (not shown) for receiving of a 
device such as a guldewire 50 shown in FIG. 1 . The 
guidewire 50 has a distal region that is front-loaded into 
first lumen 12 such that the distal region of guidewire 50 
Is adjacent first lumen distal end 17. The guidewire 50 
reciprocates within first lumen 12 such that the distal re- 
gion of guidewire 50 may advance into distal iumen 16 
and advance distal to distal tip 11. Guidewire 50 may 
then retract into first lumen 1 2 and may be fully removed 
from the first lumen proximal end (not shown). 
[0034] The second lumen 14 has a proximal end 19 
for receiving a working device such as a distal protection 
device 40 that has a distal region with a working area, 
as shown In FIG. 1. The distal protection device 40 is 
front-loaded into second lumen 14 such that the distal 
region of distal protection device 40 is adjacent second 
lumen distal end 18. The distal protection device 40 re- 
ciprocates within second lumen 14 such that the distal 
region of distal protection device 40 may advance into 
distal lumen 1 6 and advance distal to distal tip 1 1 . Once 
advanced, distal protection device 40 maybe deployed 
distal to distal tip 11. The delh^ery catheter 10 and 
guidewire 50 may then be withdrawn over the length of 
the distal protection device 40 by sliding delivery cath- 



eter 1 0 over distal protection device 50 in the proximal 
direction. The first iumen distal end 1 7 may have a bevel 
26 such that the portion of the first tubular member 60, 
In contact with flared tubular member 63, has a length 
5 less than that of the portion not In contact, thus fomnlng 
bevel 26. The distal lumen 1 6 is located distal to bevel 
26. The bevel 26 can be used to create a posith/e stop 
for distal protection device 40 wherein the distal protec- 
tion device 40 cannot advance Into distal iumen 1 6 wlth- 
10 out defomning bevet 26. The bevel 26 could also be ben- 
eficial for initially bacl<-loading a guidewire, since it 
would prevent the guidewire from entering the protec- 
tion device lumen during initial back-loading. The bevel 
26 Is a flexible or resilient nnaterial that allows distal p ro- 
ts tectlon device 40 to advance Into distal lumen 16 only 
upon defonming or bending of bevel 26 The bevel 26 
prevents the distal protection device 40 from advancing 
distal to bevel 26 until a deforming force is applied to 
the distal protection device 40 sufficient to deform bevel 
20 26. 

[0035] The delivery catheter 10 illustrated In FIG. 3 
may be used in a lumen of a human body such as a 
blood vessel for use in treatment of a stenosis. The de- 
livery catheter 10 has a pre-loaded guidewire 50 in first 

25 lumen 12 and a pre-loaded distal protection device 40 
in second iumen 14 wherein the distal region of distal 
protection device 40 is adjacent to the distal region of 
guidewire 50 and adjacent distal end of first iumen 17 
and second iumen 1 8. The pre-loaded delivery catheter 

30 1 0 Is advanced Into the blood vessel to a position prox- 
imal to the stenosis. The guidewire 50 distal region is 
advanced through distal lumen 16 and distal to distal tip 
11 . The guidewire 50 crosses the stenosis to a position 
distal to the stenosis. The delh^ery catheter 10 Is then 

35 advanced over the guidewire 50 such that distal tip 1 1 
Is distal to the stenosis. The guidewire 50 Is then retract- 
ed into first iumen 12. The distal protection device 40 is 
then advanced distal to distal tip 11 by advancing across 
bevel 26 by defonming bevel 26. The distal protection 

40 device 40 Is deployed in the blood vessel. The delivery 
catheter 1 0 Is withdrawn proximaliy over length of distal 
protection device 40 thus removing delivery catheter 1 0 
and guidewire 50 in a "rapid exchange" style from the 
blood vessel and leaving distal protection device 40 de- 

45 ployed in the blood vessel. The use of the delh/ery cath- 
eter 1 0 In the treatment of the stenosis merely illustrates 
a use of the delivery catheter 1 0 and does not limit such 
use to treatment of a stenosis. 

[0036] The first tubular member 60 is secured to the 
50 flared tubular member 63 using an adhesive type bond 
or a heat bond or any suitable method of securing the 
tubular members known to those of ordinary skill In the 
art. The delh^ery catheter components can be made of 
any of suitable materials known in the art. For example, 
55 materials having low surface friction are preferable such 
as those lined with PTFE. Additionally, braid reinforce- 
ment may be utilized over all or part of the length of the 
delivery catheter 10. 
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[0Q37] rt will be understood that this disclosure. In 
many respects, Is only Illustrative. Changes may be 
made In details, particularly In matters of shape, size, 
material, and arrangement of parts without exceeding 
the scope of the invention. Accordingly, the scope of the s 
invention Is as defined In the language of the appended 
claims. 



Claims 

1 . A catheter for delivery of a medical device, compris- 
ing: 

a catheter body defining: 

a first lumen having a proximal end, a distal 
end. and a length; 

a second lumen adjacent the first lumen, 
said second lumen having a distal end ad- 
jacent said first lumen distal end and a 
length less than that of said first lumen 
length; and 

a distal lumen connected to and In commu- 
nication with said first lumen and said sec- 
ond lumen. 

2. The delivery catheter in accordance with Claim 1 
further comprising a guldewire pre-loaded In said 
first lumen of said catheter body, and a medical de- 
vice pre-loaded in said second lumen of said cath- 
eter body. 

3. The delivery catheter according to claim 2 wherein, 
said guldewire passes through said first lumen and ss 
said distal protection device passes through said 
second lumen. 

4. The delivery catheter according to claim 2 wherein, 
said distal lumen has a cross -sectional area which 40 
decreases as it progresses In distal direction. 

5. The delivery catheter according to claim 2 wherein 
sa/d first lumen is defined within a tubular member 
having a distal end, and wherein said tubular mem- 
ber distal end is beveled to define an oblique sur- 
face. 

6. The delivery catheter of claim 5 wherein said bev- 
eled surface allows back-loading of said guldewire. 

7. The delivery catheter according to claim 5 wherein 
said medical device, when advanced Into said distal 
lumen, defonns said oblique surface. 

B. 



9. The delivery catheter according to claim 2 wherein 
said first lumen is located In a first tubular body, said 
second lumen Is located In a second tubular body 
and said distal lumen is located In a distal tubular 
body. 

10. .The delivery catheter according to claim 2. wherein 
said first lumen and said second lumen are located 
in a dual-lumen tubular body, and said distal lumen 
Is located in a distal tubular body. 

11. The delivery catheter aoccrding to claim 2, wherein 
said first lumen is located In a first tubular body and 
said second lumen and said distal lumen are locat- 
ed In a flared tubular body. 

12. A delivery catheter for use in a blood vessel of a 
patient's body tor delivery of a medical device 
across a stenosed region, comprising; 

a catheter body having a first lumen receiving 
a guldewire, said guldewire movable along said first 
lumen, said guldewire Is advanced Into a distal tu- 
bular body having a distal lumen in contact and 
communication with said first lumen, wherein said 
distal lumen being proximal to a stenosis, wherein 
said guldewire advances distal to the stenosis and 
said delivery catheter Is advanced over said 
guldewire to a location distal to the stenosis, said 
guldewire being retractable Into said first lumen; 

said catheter body having a second lumen in 
communication with said distal lumen, said second 
lumen receiving a distal protection device, said dis- 
tal protection device being movable In said second 
lumen, wherein said distal protection device is ad- 
vanceable through said distal lumen to a location 
distal to the stenosis, wherein said delivery catheter 
is retractable over said distal protection device in a 
proximal direction such that said delivery catheter 
and said guldewire are removable from the blood 
vessel. 
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The delivery catheter according to claim 2 wherein 
said guldewire and said medical device have a rapid 
exchange style configuration. 
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